the 15-min and 2-h time points (following either the single-trial training or the brief shock treatment, see below), the TSWR and feeding were examined in separate groups of animals ( Supplementary Fig. 1A2,B2 ). Conversely, in the experiments in which posttests were performed only at the 24-h time point (following the long-term sensitization training, see below), the TSWR and feeding were assessed in the same animal, using a 30-min interval between TSWR and feeding measurements to eliminate potential interference between the two behaviors ( Supplementary Fig. 3 ). In all of the experiments conducted, the experimenter performing the behavioral tests was unaware of the training history of the animals.
Measurement of TSWR -The duration of the TSWR was used as a measure of reflex strength and was assessed using a well-established testing protocol (e.g., Goldsmith and Byrne 1993; Cleary et al. 1998; Wainwright et al. 2002; Antzoulatos et al. 2006) . Briefly, at least one week prior to behavioral testing, the posterior portions of the parapodia (i.e., wing-like extensions of the body wall surrounding the mantle cavity)
were surgically removed bilaterally to permit visualization of the siphon withdrawal, (Goldsmith and Byrne 1993; Cleary et al. 1998; Wainwright et al. 2002) .
For the delivery of the stimuli used to evoke the TSWR, a pair of Teflon-coated silver wire electrodes (36 Gauge; Medwire Cat# Ag5T, A-M Systems Cat# 786000) was implanted into the tail (Goldsmith and Byrne 1993; Cleary et al., 1998; Wainwright et al 2002 ; Supplementary Fig. 1A1 ). The implant was conducted three days prior to behavioral testing in animals anaesthetized under ice. Electrodes were implanted in one randomly-chosen side of the tail, approximately 1 cm from the tip of the tail and 0.5 cm from the midline (Goldsmith and Byrne 1993; Cleary et al., 1998; Wainwright et al. 2002) . Animals were excluded from the study if they secreted ink and/or opaline during or after parapodectomy or electrode implantation.
For each animal, the TSWR was evoked by mild AC electric stimulation of 20-ms duration, using a current intensity set at two times the threshold required to elicit a detectable siphon withdrawal (e.g., Goldsmith and Byrne 1993; Cleary et al. 1998 ; test stimuli in Supplementary Fig. 1A1 ). The duration of the TSWR was measured from the onset of the contraction to the onset of relaxation of the siphon (e.g., Scholz and Byrne 1987; Goldsmith and Byrne 1993; Cleary et al. 1998) . A baseline for the TSWR was established by delivering five test stimuli at 10-min interval (Pre-test; Supplementary Fig. 1A2 ). The five evoked responses were averaged to determine the pre-test TSWR duration (Scholz and Byrne 1987; Goldsmith and Byrne 1993; Cleary et al. 1998 ). This procedure allowed assessment of the strength and stability of the reflex in naïve animals. Animals were excluded from the study if they had a pre-test TSWR duration greater than 10 s (n = 3), or if they inked and/or secreted opaline before training (n = 4), as these conditions may indicate that they were already sensitized or unhealthy (e.g., Goldsmith and Byrne 1993 ).
In the experiments in which post-test TSWR measurements were taken at 15 min after treatment, the TSWR was measured using a single 20-ms stimulus (Antzoulatos et al. 2006 ; Supplementary Figs . 1A2, 2A) because it was not possible to assess the reflex strength at this time point by averaging the responses to five test stimuli spaced 10 min apart (as it was done in the pre-test). For consistency, in these experiments, the TSWR was then measured with single stimuli also at the 2-h and 24-h time points (Supplementary Figs. 1A2, 2A) . In the experiments in which post-test TSWR measurements were taken only at 24 h after treatment, the post-test was conducted identically to the pre-test (i.e., average of TSWR responses from five test stimuli at 10-min interval; Supplementary Fig. 3 ). In 3 out of 17 animals (two trained, one control; 17.6% of the total number of animals), one of the wire electrodes was no longer implanted in the tail 24 h after training, thus preventing the TSWR measurement at the 24-h post-test time point. For these animals, TSWR measurements at 15 min and 2 h post-tests were still included in the statistical analysis. For each time point, the change in TSWR duration was calculated as [post-test TSWR duration]/[pre-test TSWR duration] and was used to assess modifications in the reflex strength due to treatment (e.g., Goldsmith and Byrne 1993; Cleary et al. 1998; Antzoulatos et al. 2006 ).
Measurement of Feeding Behavior -Feeding was assessed by counting the number of bites (i.e., opening of the jaws followed by a complete cycle of protraction, closure and retraction of the radula; Kupfermann 1974; Brembs et al. 2002 ) generated during a 5-min testing period (biting test; Supplementary Fig. 1B1 ). During a biting test, bites were elicited by placing animals in a solution of aquarium seawater containing seaweed extract, which provides a tonic chemical stimulus that reliably elicits bites with minimal expression of the appetitive phase of feeding, if any (Brembs et al. 2002) . The seaweed extract was prepared fresh daily by soaking and stirring a sheet of dried seaweed (10.5 cm x 19.3 cm) for 30 min in 300 mL of aquarium seawater. The concentration of the seaweed extract was: 1 part of filtered extract and 8 parts of aquarium seawater (Brembs et al. 2002) . Immediately before each biting test, animals were transferred into a glass pedestal bowl (diameter: 17.8 cm; HITC, Lynwood, IL; Supplementary Fig. 1B1 ), containing 1500 mL of 15 °C seaweed extract solution. The pedestal bowl allowed unobstructed viewing of biting during testing. At the end of each biting test, animals were transferred into a bowl containing fresh aquarium seawater until the next biting test. In all the experiments, feeding was measured in an identical manner prior to (pre-test) and at different time points after treatment (15 min, 2 h, 24 h; post-tests; grey-filled rectangles; Supplementary Figs. 1B2, 2B, 3) . For both trained and untrained animals, changes in feeding behavior were analyzed as differences in bites (i.e., bites during post-test minus bites during pre-test; Lechner et al. 2000; Lorenzetti et al. 2006) . A requirement of at least five bites during pre-test was applied to provide a baseline level of feeding behavior that could be further modified by training. Among all experiments reported, 6 animals failed to meet this criterion and were disqualified.
Protocols for Sensitization Training
In this study, we used three previously-established behavioral protocols to examine the effects of sensitizing stimuli on feeding: 1) single-trial training (Byrne et al. 1991; Fernandez et al. 2003) , 2) brief shock treatment (Antzoulatos et al. 2006 ) and 3) long-term sensitization training (e.g., Scholz and Byrne 1987; Cleary et al. 1998 ). For each protocol, TSWR and feeding were measured at different time points in trained and untrained animals. The treatment (trained or untrained) was randomly selected for each animal and was delivered 30 min after the end of the pre-test measurements. Half of the animals were handled identically, but did not receive any training (untrained controls).
During the training protocols, the electric shocks were delivered via a hand-held probe to the lateral body wall ipsilateral to the implanted tail electrodes ( Fig. 1A1 ; Scholz and Byrne 1987; Cleary et al. 1998 ).
Single-Trial Training -This protocol consisted of a single 10-s train of AC electric shocks (60 mA maximal intensity, 500-ms pulses, 1 Hz; inset with lightning bolt in Supplementary Fig. 1A2 ), which reliably leads to the release of ink and opaline. The single-trial training induces unilateral sensitization of the TSWR (i.e., confined to the side of the animal that received the training) that persists for at least 20 min after training (Byrne et al. 1991; Fernandez et al. 2003) . In this series of experiments, posttests for TSWR and feeding were conducted at 15 min, 2 h and 24 h after treatment ( Supplementary Fig. 1A2,B2 ).
Brief Shock Treatment -The brief shock treatment (BST) consisted of a 2-s train of AC electric shocks (60 mA maximal intensity, 500-ms pulses, 1 Hz; inset with lightning bolt in Supplementary Fig. 2A,B) , which does not induce sensitization of the TSWR, when the TSWR is tested within 25 min from training (Antzoulatos et al. 2006 ).
Because neither sensitization nor suppression of feeding were observed 24 h after the application of the single-trial training protocol (Fig. 1A,B) , it was unlikely that a much shorter treatment, such as the BST, could produce long-term behavioral changes.
Therefore, in the experiments with the BST, the TSWR and feeding were measured only at 15 min and 2 h after treatment.
Long-Term Sensitization Training -The long-term sensitization training consisted of four trials of electric shocks, each identical to the single-trial training (10-s train of AC electric shocks, 60 mA maximal intensity, 500-ms pulses, 1 Hz) spaced 30 min apart (insets with lightning bolts in Supplementary Fig. 3 ). This protocol induces unilateral sensitization of the TSWR that persists for at least 24 h after training (longterm sensitization, LTS; Scholz and Byrne 1987; Cleary et al. 1998; Wainwright et al. 2002; Khabour et al. 2004) . In this series of experiments, the TSWR and feeding were assessed in the same animal. Because the goal of this experiment was to explore the long-term effects of LTS training, post-tests for the TSWR and feeding were conducted only at 24 h after treatment. Biting pre-test was conducted 30 min after the end of the TSWR pre-test. LTS training began 30 min after the end of the biting pre-test and consisted of four trials identical to those used in the single-trial training, with a 30 min inter-trial interval. Post-tests for both TSWR and feeding were conducted 24 h after treatment ( Supplementary Fig. 3 ).
For each training protocol, the change in TSWR duration and the difference in bites were compared between trained and untrained animals at different time points (15 min, 2 h and 24 h; Wainwright et al. 2002; Antzoulatos et al. 2006; Miniaci et al. 2008 ), using the Mann-Whitney U test. The magnitude of feeding suppression (i.e., difference in bites) produced by the three employed training protocols (single-trial training at 2 h, BST at 2 h, and LTS training at 24) was compared using the Kruskal-Wallis H test.
Statistical significance was set at P < 0.05. Data analyses were performed using the statistical package of SigmaPlot 11.0 (Jandel Scientific, San Rafael, CA).
Supplementary Figure 1.
Single-trial training. (A) Protocol to measure the effects of the single-trail training on the TSWR. TSWR was evoked by 20-ms mild electric pulses (Test stimuli) delivered through Teflon-coated silver wire electrodes implanted in one side of the tail (A1). Strong electric shocks (training stimuli) were applied to ten adjacent spots (filled circles) on the lateral body wall via a hand-held electrode (lightning bolt; A1). (A2) Timeline of testing and training. TSWR was elicited by five test stimuli, each spaced 10 min apart, and the five responses were averaged (pre-test). Thirty min after the end of the pre-test, the single-trial training, consisting of a 10-s train of electric shocks (inset with lightning bolt), was delivered. TSWR was measured again with a single test stimulus at 15 min, 2 h and 24 h after treatment (post-tests). (B) Protocol to measure the effects of the single-trial training on feeding. Feeding was assessed by placing the animal in a glass pedestal bowl filled with seaweed extract solution and counting the number of bites generated in a 5-min period (biting test B1). (B2) Timeline of testing and training. A biting test (pre-test; grey-filled rectangle) was followed, thirty min later, by the single-trial training (inset with lightning bolt). Biting tests were conducted at 15 min, 2 h and 24 h after treatment (post-tests). Post-tests were identical to the pre-test.
Supplementary Figure 2. Brief shock treatment. (A)
Protocol to measure the effects of the brief shock treatment (BST) on the TSWR. Procedures for TSWR measurements and delivery of strong electric shocks were identical to those illustrated above. Thirty min after the end of the pre-test, the BST was delivered (inset with lightning bolt). TSWR was measured again with a single test stimulus 15 min and 2 h after treatment (post-tests). (B) Protocol to measure the effects of the BST on feeding. Feeding was measured as illustrated above. Thirty min after the end of the biting pre-test, the BST was delivered (lightning bolt). Feeding was assessed again (post-tests) at 15 min and 2 h after treatment.
Supplementary Figure 3.
Long-term sensitization training. Protocol to measure the effects of the long-term sensitization (LTS) training on TSWR and feeding. Measurements of TSWR and feeding were taken from the same animals before and after treatment. Before treatment, pre-test TSWR duration was calculated by averaging the responses to five test stimuli. Biting pre-test (grey-filled rectangle) was conducted 30 min after the end of the TSWR pre-test. LTS training began 30 min after the end of the feeding pre-test and consisted of four trials (insets with lightning bolts) identical to those used in the single-trial training, with a 30 min inter-trial interval. Post-tests for both TSWR and biting were conducted 24 h after treatment and were identical to pre-tests.
